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My initial reaction to the invitation to take part in this series 
was one of dismay at the prospect of trying, within the period 
of an hour, to summarise recent developments in such a diffuse 
and wide-embracing subject as ecology ; but second thoughts 
suggested the opportunity of bringing scattered fragments 
together and of giving unity and direction to our thinking, 
even if much that is interesting and important is left out. 
Our personal approach depends much on our concept of 
ecology : mine is a desire to know and understand our natural 
surroundings, particularly that part we call vegetation. What 
I have to say falls within the framework of three concepts of 
units of nature—the ecosystem, the biome and the plant 
community—representing a gradation in width and in degree 
of specialisation. 

Although the last to be formulated, the idea of the eco- 
system (Tansley, 1935) is implicit in our common terms for 
natural geographical units (bog, moor, carr, steppe, etc.). 
These in their primary meanings do not refer exclusively 
to the vegetation, but to the complex of components which we 
now identify and classify as climate, soil and relief, animal and 
plant. Ecologists may legitimately use these terms in a narrow 
specialised sense, but only in a defined context. Some words 
in common use have already become specialised : “wood”, 
for example, refers to vegetation only, and “ wold” (as in 
Yorkshire Wolds and Cotswolds) to relief only, but these 
specialist meanings are united in the cognate place name 
“ wald " (Schwarzwald, Böhmerwald), which refers to forest- 
clad hills. In English its less altered lineal descendant is 
** weald ”, now the name of a geographical area lying between 
the North and the South Downs with a backbone of sandstone 
hills originally covered with forest. 

The people who first used these terms, bog, etc., had 
practical experience of their components, but knowledge of 
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them remained meagre, and as much was known of their 
climate as of their soil, animals and plants. Today the sheer 
mass of factual knowledge with the background of theory 
necessary to a comprehension of all four categories at the 
same high level is beyond the capacity of the individual 
human mind. 

For didactic purposes the first division we may recognise 
is that between the organic and the inorganic. Clements 
(1939) in his concept of the biome holds that animals and 
plants are so different from the inorganic components of climate 
and soil, and their lives are so intertwined, that they cannot be 
usefully separated. The relationship within the biome and its 
behaviour as a whole, Clements compares with those of the 
individual organism : the biome has structure, functions and 
a life-history and “ struts and frets " its life on an inorganic 
stage of climate and soil. Even thus limited to zoology and 
botany the factual and theoretical knowledge required is 
beyond the capacity of most: we tend to be either botanists 
or zoologists. 

In the world today we even become climatologists, soil 
scientists, zoologists or botanists. We advance deeply in our 
own special line and study the other components of the eco- 
system in so far as they are factors affecting our special study : 
the climatologist studies vegetation in so far as it affects 
climate, the soil scientist, climate, animals and plants as factors 
affecting the soil profile and students of vegetation study 
climate, soil and animals as factors affecting vegetation. To 
most, the plant community. composed of plants with form and 
manner of life in common, is the acceptable unit, and the other 
components of the ecosystem are studied in so far as they affect 
its establishment, development, structure, maintenance, dis- 
tribution and fate. 

In each of these three, the definition and classification of 
the units must be in terms of the criteria they themselves pro- 
vide : the ecosystem in terms of all four categories, the biome 
in terms of animals and plants, and the plant community 
in terms of plants only. There are, of course, viewpoints repre- 
senting gradations between these three, but I am not going to 
attempt to assign illustrative examples to legalistic categories, 
my primary endeavour being to underline the interrelatedness 
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of phenomena by emphasising proces, and to show that 
successful control comes from an understanding of what 
happens. 


CLIMATE AND VEGETATION 


From the simple life zones of Merriam, defined in terms of 
temperature only, to areas of climate defined in increasingly 
more complicated formulae involving temperature, rainfall 
and evaporation, climatologists have sought to make the general 
relationship between climate and vegetation ever more pre- 
cise. On the basis of data provided by stations along a 
boundary between adjacent vegetation types, formulae are 
devised and applied to other parts of the world. The maps 
drawn support the general relationship but depart signi- 
ficantly from it in certain places. Thus, the pampas should 
carry a vegetation of deciduous leaved trees, and there are 
areas of forest within monsoon grassland and grassland within 
the area of tropical forest. These exceptions call in question 
the exclusively climatic approach to the interpretation of the 
distribution of vegetation types and direct attention to what 
Schimper (1903) called the effective rainfall. 

Effects of soil structure. In west central New South Wales, the 
elegant work of Butler (1950) shows that spatial variations in 
soil texture are related to an ancient stream system which 
wandered maturely across the plains. Although complicated 
by erosion, by the changing course of the stream and by the 
deposition of wind blown * parna ” (Butler, 1956), the system 
at its simplest shows clay in the interfluve areas most remote 
from the stream bed, sandy loam forming the slightly elevated 
levees, and a graded series of particle size between. Correspond- 
ing with this textural pattern is the vegetational one, with 
dominant díripex nummularia on clay, savannah woodland of 
Eucalyptus woollsiana and some Cailitris glauca with a grassy 
undergrowth on loam and on the levees, perhaps (since the 
original vegetation has been destroyed) woodland with much 
Callitris glauca. 

Further north, just across the border in Queensland, within 
a small area of a few square miles with a uniform monsoon 
climate (and a mean rainfall of 35:5 cm. per annum) there is a 
similar parallelism between soil texture, effective soil depth 
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and vegetation : grassland dominates the soils of heavy texture 
(grumusols), scrub woodland of dominant phyllodineous 
Acacia cambagei with undergrowth of the chenopod Bassia 
birchii occurs on loam, taller woodland of Eucalyptus populifolia 
and an undergrowth of sclerophylls on shallow sand over 
a truncated ground water laterite profile, woodland dominated 
by Eucalyptus melanophloia and a grassy undergrowth of Triodia 
mitchelli on deeper sand and, finally, on old deep dunes, 
Eucalyptus sp., Callitris glauca and a variety of grasses and less 
xeromorphic species. In these examples it is clear that within 
uniform climates the soil is differentiating, that a range of 
life-form dominates, and that finer distinctions are indicated by 
the different species of Eucalyptus. Areal extent may mislead, 
and in the circumstances it is not surprising that Australians 
have been highly critical of Clementian ideas about the climax. 

In these examples and in these climates, the soil differenti- 
ates in a way which has been brought out graphically by 
Walter (1951). In semi-arid climates, clays, by refusing entry 
to some rain, by holding some and storing it near the surface 
where it is exposed to evaporation, are drier soils than are 
soils of coarser texture : a coarse sand allows free entry, the 
water moves easily down into the soil and away from much 
loss by evaporation near the surface, and provided the soil 
is deep enough and the plant roots deep enough to tap it, 
the water is held for use. Thus it comes about that deep sands 
and rubble are moister soils than clay, and may carry scrub 
woodland even in climates with a rainfall as low as 15-25 cm. 
per annum, whereas clays carry ephemerals. It is clear that if 
significant correlations between climate and vegetation are to 
be established, the influence of soil texture on the effectiveness 
of rain must be taken into account. And we may remind 
ourselves that large parts of the steppes, prairies and pampas 
are covered with loess. 

In countries where there is a surplus of water, its removal 
by underground drainage in terrestrial habitats is necessary 
to the development of the most complex type of vegetation in 
the given climate. According to Clementian views, as the soil 
deepens and develops so does the vegetation become more 
complex, the end stage of soil development coinciding with the 
highest form of vegetation possible in the climate. Doubt is 
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cast on this view, e.g. by the development of a pan sufficiently 
continuous and impervious to interfere with drainage and root 
penetration. Thus in Scandinavia the development of an iron 
pan under spruce forest leads to waterlogging and the forma- 
tion of peat, and the more complex forest is replaced by the 
less complex peat vegetation. Similarly if the work of Charter 
(1941) is substantiated, then the development of a soil through 
a deep aerated phase to a final stage in which clay accumu- 
lates to form a continuous impervious layer at about 38-46 cm. 
from the surface, leads to the replacement of the tree form by 
the grass form, with forest replaced by grassland, as Beard 
(1953) has shown for large areas in monsoon tropical South 
America. A similar change with age from deep to shallow soils 
and from high productivity to low productivity is described by 
Mohr and van Baren (1954) for tropical soils. 

These examples call for a fuller examination both of the 
relationships between climate, soil and vegetation and of the 
mechanisms of mutual interactions. But before we look 
further into this, comment should be made on two assump- 
tions made by the climatologist in his use of vegetation as a 
criterion of climate. The first is that similar growth forms 
mean similar things and that different growth forms mean 
different things. I have already alluded to the savannah 
woodland in New South Wales : on climatic grounds Thorn- 
thwaite (1948) expects steppe. Further, in California, intro- 
duced Eucalypius spp. are growing vigorously, reproducing 
freely and rapidly replacing natural grassland by Eucalyptus 
woodland. It is perhaps too early to form a final judgment on 
the permanence of the replacement because there are examples 
of introductions which flourish for a time and then cease to 
dominate (e.g. Elodea in Britain). But there are others which 
settle into what might have been supposed to be a closed 
system, such as Acer pseudoplatanus in this country. Of the 
Eucalyptus in California we may say that, for the time being at 
least, it fills an ecological niche which was not filled by a native 
plant. 


EFFECT OF THE “ HISTORICAL” FACTOR 


This raises the whole question of origins of floras, their 
migration and the vicissitudes to which they have been subject, 
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e.g. the impact of change of climate and geographical barriers 
during the Pleistocene and its differential effect on members of 
the rich Pliocene fiora that has left us in N.W. Europe with a 
flora much impoverished by the standards of N. America and 
E. Asia. In this subject, remarkable advances have been 
made by the pollen analysts (Godwin, 1956) who have resolved 
some of the outstanding problems about the source of our 
flora. Only one comment I would make : the interpretation 
of the data in terms of habitat depends on the assumption that 
the identified species has the same physiological requirements 
as its modern representative so that the ecological recon- 
struction of the past is dependent on the ecological data acquired 
from the living species. The presence of pine, for example, 
may indicate any one of the many habitats within its present 
wide, climatically diversified. area of distribution. Similarly 
the diversity of habitat of Dryas octopetala leaves open a wide 
range of possibilities in the interpretation of the past. A 
combination of two or more species with different but over- 
lapping requirements reduces the area of possible interpreta- 
tion. Proceeding cautiously in this way we may reconstruct 
climates of the Tertiary from the present habitats of Metase- 
quoia glyptostroboides and Sequoia sempervirens, etc. We may 
then ask the climatologist and geophysicist to reconstruct a 
world in which those climates would obtain. 

This matter of a depauperate flora suggests that our British 
vegetation is an open system, one which is not fully saturated 
either with respect to species or as to life form: A comparison 
of the woodland of S.W. Ireland with its deciduous dominant 
Quercus petraea, with the forests of the corresponding climates 
in N. and S. America, with their wealth of evergreen broad- 
leaved and conifer species, reveals the difference. The natural- 
ness of the cause of this difference is not denied, but interference 
of an artificial kind can be operative over such a long period, 
or have been operative so long ago that memory of past vege- 
tation is forgotten and the present is accepted as natural. 

Influence of man on vegetation. This brings me to the second 
assumption. A good example of the failure of local memory 
is found in the case of the Norfolk Broads: they had been 
accepted as natural, until a plant ecologist, on the basis of 
certain field observations, suggested an artificial origin which 
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has been borne out by a magnificent piece of team work 
between plant ecologist, geographer, archaeologist, engineer 
and historical geographer (Lambert et al., 1959). Similarly 
the climatologist has accepted existing vegetation as a safe guide, 
but, if human interference has meant the replacement of one 
dominant growth form by another of a significantly different 
kind, then the climatologist may be led far astray. As more is 
known about vegetation in many parts of the world the deeper 
is the realisation that large parts of it are influenced directly 
or indirectly by man to an extent in some places sufficient to 
replace one major dominant by another. 

The classic example of the relation between the gradient 
of rainfall, its amount and the duration of its seasonal distri- 
bution, and the vegetation of forest, grassland and desert as 
seen from the coast of Nigeria inland rests on a false foundation 
because much of the savannah is maintained by fire: the 
climatic potentialities are limited by factors other than rainfall, 
temperature and evaporation. Van Steenis (1936) is of 
opinion that many deserts in the Old World are man-made and 
that climate provides the conditions under which the change 
occurs. The opening up of the Sahara by introduction of the 
camel, and grazing by goats (Murphy, 1951), has, it is believed, 
been a major factor in determining its vegetational poverty : 
and experimental work by Kassas (1956) near the periphery of 
the Sahara has shown the great vegetational change that 
follows the exclusion of grazing animals. 

Fire of course is a natural agent but its use and influence 
have been vastly extended by man both aboriginal and civilised. 
Recent work in Australia (Specht et al., 1958; Coaldrake, 
1951) and in Canada Schmidt, 1960), is making us increasingly 
aware of the significance of fire in determining the kind and 
composition of plant communities. 

In this country the influence of man goes back to Neolithic 
times when the forest was first cleared to make way for crops, 
and since then his continuing and extended influence has, in 
older civilised countries, left little that is natural, in the full 
sense of the word. In Edinburgh I need hardly commend 
a much neglected book The Influence of Man on Animal Life in 
Scotland, by J. Ritchie, who in a masterly way dealt with the 
various forces that led to the decimation of our forests—human 
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need of fuel and timber for house and furniture, the incidence of 
war, protection from wolves, etc. In place of woods we have 
extensive moors: Callunetum is at once the glory and the 
tragedy of the Scottish Highlands. 


IxrER-RELATIONs oF SOIL AND VEGETATION 


In Liebig’s time the practice of agriculture was based 
on the idea that soil was the medium from which the plant 
drew water and minerals: any loss in minerals could be 
restored by the application of fertilisers. Since then the soil 
has become a natural object, its unit the soil profile with a 
sequence of horizons from the surface down to the parent 
material and with physical and chemical properties distinctive 
of the different soil types. Itself a variable, the soil profile 
is influenced by a number of variables classified as climate, 
parent material, relief, vegetation and time. Although they were 
worked out in the last quarter of last century the new views 
came to the western world in translation, and special emphasis 
was placed on climate as the all-important controlling factor : 
it was considered that all soils, whatever the parent material, 
would, in the same climate, conform to the same pattern, and 
the same parent material in different climates would give rise 
to different profiles. Since then climate has lost pre-eminence, 
and the soil profile has in many instances proved much more 
complex than something derived exclusively from what lies 
below, The horizons or parts of them may in fact be geological 
strata, wind blown parna or loess, residuum from eroded 
deposits, and the time required for maturation (if one may 
legitimately so speak of a soil) may be longer than the period 
of climatic stability. Hence an immature or a mature profile 
may provide the parent material for a new set of conditions to 
act upon it. The simple triangle showing the inter-relation- 
ships between climate, soil and vegetation is thus in some 
respects misleading because the rate of change of soil may be 
much slower than the rate of change of climate or vegetation. 

The original idea that soil controlled vegetation has given 
way to a fuller appreciation of mutual influence : brown forest 
soils are related to dominant deciduous leaved forest, cher- 
nozems to grassland and podzol to heath and conifer forest. 
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The replacement of broad-leaved forest by heather as Dimbleby 
(1952) has shown, has meant change from a brown earth profile 
to a podzol—a change from a deep relatively fertile soil with 
a good crumb structure to one with a lower nutrient status, 
a poorer physical structure and a B horizon whose consolida- 
tion may lead to interference with root penetration and normal 
drainage and so to waterlogging. Wright in New Zealand has 
described the relationship between the degree of podzolisation 
and the age of Agathis australis, and Bloomfield (1953) at 
Rothamsted has shown experimentally the effect of plant 
debris on the mobilisation of iron. Calluna is a notorious 
podzoliser. 

The practice of horticulture and agriculture tends to 
emphasise the modification of the environment to suit the 
plant. In the glasshouse there is control of the climate, soil 
and biotic environment, and on the farm there is less control 
of the weather, but much control of the soil in physical and 
chemical composition and of weeds and pests of various kinds. 
In forestry, with a product of less value per unit area and unit 
time, the approach to control has until recently been mainly 
indirect and in more natural and less expensive ways: the 
habitat is accepted, and species are chosen which will grow 
there and influence the microclimate, the microflora and the 
soil in desired ways. 

Woodlands. Some trees, like beech, may produce either a 
mull humus or a mor, and the conditions under which one or 
the other takes place are not fully understood although they 
appear to be bound up with the soil fauna and, perhaps, 
with the microfauna and microflora. The action is reversible— 
examples of a micropodzol under beech have been seen partly 
converted to a mull humus in a gap colonised by bramble 
and young birch. The initiating cause is unknown but the 
break up of the micropodzol is done by moles; the moles 
may have been attracted by earthworms but just why the 
earthworms are present in the gap and scarce under canopy 
is not known. 

Among the plants which Bloomfield found capable of 
mobilising iron in the soil through the formation of complex 
protein-iron molecules is the ash tree. Yet ash is one of those 
trees which one never associates with a podzol and it may be, as 
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Bloomfield suggests, that ash is found only under conditions 
where earthworms are abundantly present and by their 
activities the leaching action of decomposing litter is offset, 
or since earthworms are partial to ash leaves, the leaves are 
consumed before they can exercise much leaching effect. The 
geneticist who " creates" an earthworm capable of living 
abundantly on “ heathy " plants and in a podzol will be, from 
the agricultural point of view, a national benefactor. 

And so we come full circle back to texture whose effect on 
the reception of rain and its passage into and through the soil 
is. even in this country of moderate climate, probably vastly 
underrated. The problem here is more likely to get rid of 
surplus water than to conserve it, and any obstruction in the 
form of a consolidated B horizon will expedite the change from 
a deep to a shallow soil and from good drainage to water- 
logging. 


Tue PLANT COMMUNITY 


The modern definition of the plant community excludes 
reference to physiognomy because of the possible implication 
that it is a reliable guide to habitat. *“ Uniform floristic 
composition " is now generally acceptable and its link with 
habitat is that its presence means that the physiological 
requirements of the species have been met; the presence of 
the species and their quantitative contributions to the com- 
munity are the outcome of competition and other kinds of 
relationships between the available flora, in the given environ- 
ment. For diagnostic purposes the Braun-Blanquet school 
stresses the significance of species with a narrow range of 
habitat, using these to define the limits of the association 
and pointing out at the same time that in Europe, the domin- 
ants are tolerant, e.g. beech, oak, heather and reed, all of 
which have a wide habitat range. This, however, is not 
universally true : in Australia many of the dominant eucalypts 
are species of narrow habitat requirements and themselves 
have the highest diagnostic value. Dominants, as dominants, 
are therefore not excluded from the list of characteristic species. 

In cover-abundance, estimates are given of the contribu- 
tions made by different species to the community (and the 
same species on different habitats would be expected to make 
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different contributions) ; the claims of constancy and domin- 
ance as diagnostic criteria have recently been urged by Poore 
(1955) and applied successfully (Poore and McVean, 1957) 
in a survey of the vegetation of the Scottish Highlands. 

The basis of the use of these criteria—exclusiveness, cover- 
abundance, constancy and dominance—requires in my judg- 
ment critical examination. As a contribution towards it I 
should like to stress the significance of dominance and to 
emphasise the importance of a knowledge of what we may call 
the biology of the species, using biology in its widest sense. 

The accepted definition of the plant community covers 
the loose aggregate (in the extreme case with no competition 
between component members) as well as the highly integrated 
community with well-defined structure. Braun-Blanquet has 
given several causes for the exclusiveness of species but, as 
far as I am aware, no critical examination has been made 
to find out why, in a given plant community some species 
are rare, some common, some constant (even if rare or 
occasional only) and others sporadic. I am not here referring to 
the rarity in a flora of species like Saxifraga cernua, Potentilla 
fruticosa or Moneses uniflora, but to the result of the impact 
of the environment on a flora, whereby in its outcome (the 
plant community) some species are excluded, the numbers 
of others are adjusted from rarity to dominance, and still others 
come in because of the creation of a new environment. This 
stresses both the species as a competitive unit and the influence 
of the environment on the competitive capacity of the species. 
Much of this capacity is inherent in its life-form, size, spread, 
disposition of branches and leaves, type of root system and of 
reproduction, etc., and part is based on its inherited physiology 
—including requirements for light, heat and water. There is 
thus combined in one concept the morphological and physio- 
logical equipment of the species. 

So far no reference has been made to the way in which the 
individuals of the species, whether rare, common or dominant, 
are put together. The quantitative assessment of the com- 
ponents of the plant community leaves you with a pile of 
bricks, timber and chimney pots sufficient to make a house 
without showing how they are arranged—and even when this 
is done it is a static picture that is presented. Now, whatever 
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criticism one may have of Clements’ notions of the climax, 
his injection of the dynamic principle into a static discipline 
did for ecology what Lyell did for geology, Darwin for biology 
and Dokuchaiv for soil science—he brought new life into it. 
Clements, however, was primarily concerned with the succes- 
sional relationships between plant communities in the vege- 
tational mosaic of a continent or a countryside. Application 
of his dynamic approach to the plant community itself (Watt, 
1947) revealed a mosaic of patches representing stages in a 
cycle of change on the same patch, largely controlled by, or 
tied to the stages in the life-history of the dominant species. 
Thus in an unburnt, intact Callunetum on Lakenheath 
Warren, the individual bushes form an uneven discontinuous 
cover ; the death of a bush through old age leaves an area the 
size of the bush, which is later occupied by lichens and mosses 
growing on the disintegrating stems and the accumulated mor. 
Decay of the mor and wind erosion expose the mineral soil 
now colonised by Polytrichum piliferum and several lichens and, 
in this, in time, Calluna seedlings become successfully established, 
subsequently developing through youth and middle age 
to maturity, and early in the process suppressing Polytrichum 
and the lichens. Thus Calluna dominates the community. 
The size of the patch in the mosaic, the distribution of the 
patches, and the proportion of the area under each of the 
four phases—initial, building, mature, degenerate—are deter- 
mined by the behaviour of the Calluna in that habitat, as also 
are the occurrence, distribution and total contribution of the 
other species. The spatial influence of Calluna is not bounded 
by the periphery of the area its crown occupies, but, through 
the lateral spread of its roots, extends some distance beyond it. 
Thus the competitive power of Calluna increases with age and 
size, and the number of accompanying species is inversely 
related to it. Similarly, with a competitor like bracken, the 
number of fronds is least in the mature phase of the Calluna 
and rises on either side of it. 


Dominant SPECIEs 
Comparison between a community with a dominant and 
the same community without it is afforded by the vegetation 
inside a rabbit-proof enclosure and its control exposed to 
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grazing (Watt, in the press). Starting almost from zero 
Festuca ovina, inside the enclosure, reaches a cover of between 
fifty and sixty per cent. in about twelve years : after that it 
fluctuates somewhat but remains more or less steady, forming 
a mosaic of patches of young, middle-aged, mature and dead 
fescue, on the last of which a sequence of lichens forms a mat, 
in which the cycle is recommenced by the establishment of 
fescue seedlings. Its former associates are either eliminated 
(Aira praecox, Galium saxatile) or survive (Agrostis tenuis, A. canina, 
Luzula campestris and Rumex tenuifolius) in small amounts in the 
degenerate and pioneer phases. 

By contrast, in the grazed control the fescue never exceeds 
twenty per cent. cover. The populations of Galium saxatile 
and Rumex tenuifolius show wide fluctuations from nothing to 
sixty-six per cent., Agrostis spp. show a steep rise followed by a 
die-away curve, a kind of behaviour probably linked with 
inherent causes, Luzula increases and has probably reached its 
asymptote at eleven per cent., and Aira is eliminated. Apart 
from Aira, whose numbers are related to the thickness of the 
lichen mat, the other species show no biologically significant 
correlation and appear to behave quite independently of each 
other, responding either to inherent changes as in Agrostis, 
or to fluctuations in the habitat (Galium and spring rainfall). 
In the absence of dominant Festuca no second-in-command 
takes over and imposes its life-history pattern on the mosaic 
of the vegetation. The significance of dominance emerges in 
the patterned structure and orderly change in time ; in the 
absence of a dominant no such space pattern is revealed and 
change in time is mainly linked with changing conditions. 
These two contrasted plots illustrate two opposing views about 
the nature of the plant community. 

In view of the use of toxic chemicals on fields, ditches and 
roadside verges, and the desirability of maintaining a mixed 
population of animals as an insurance against instability 
(Elton, 1958), the relation of dominance and structure to the 
number of species becomes important. The complaint is 
made that the decline in the rabbit population has led to the 
increase of grasses and a reduction in numbers of individuals 
of certain species, if not a reduction in the number of 
species themselves. Such a result is confirmed by my own 
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experiments and it follows from the highly competitive condition 
of what is virtually an even-aged crop suppressing the small 
plants, whether annuals or perennials. Later, however, the 
even-aged structure becomes uneven-aged, and in a pasture 
ungrazed for about sixty years the number of species exceeds 
the number in the grazed pasture alongside. Here, in the 
ungrazed, a mosaic is bound up with the life-history of the 
dominant species. Festuca ovina. Phieum phleoides, Helictotrichon 
pratensis and Medicago falcata, and here too the number of 
accompanying species shows a similar fall from the pioneer 
and building phases to the mature. In the short-term experi- 
ment the failure of the number of species to exceed the original 
number is attributable to the absence of seed parents from the 
broad area of rabbit-grazed pasture round it. In circumstances 
like these, where through grazing or other incidental activity, 
e.g. in even-aged dense plantations, seed parents are eliminated 
from a community whose fioristic wealth it is desired to pre- 
serve, I see no reason why the natural process of invasion 
should not be expedited by the sowing of seed of the species 
known to flourish in that kind of community. 

In communities where the potential dominant is rendered 
incapable of exercising its competitive power by, for example, 
regular and frequent grazing. mowing or burning, the members 
of the community may be selected and influenced chiefly by 
the particular treatment and by the inorganic habitat and show 
an intimate mixture rather than a patchy structure. Much of 
British vegetation is of this kind because it has been and is 
being influenced directly by man or indirectly through his 
control of animal populations. These communities are of the 
most varied kind: some are worthy of preservation (e.g. 
coppice with standards) or include elements it is desired to 
preserve, like the swallowtail and copper butterflies, and a 
continuation of control or an extension of it must be envisaged. 
The argument about the sanctity of nature and a policy 
of laissez-faire is tantamount to a denial of our obligations 
and responsibilities. We must look our heritage squarely 
in the face, assess its biological, social and economic merit, 
decide what should be preserved, and devise means of 
doing so. 
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Tur Dynamic APPROACH 


Both in the academic and the economic sphere the import- 
ance of the dynamic approach to community relationships 
emerges in recent studies of structure in tropical forest. The 
outstanding work of E. W. Jones (1955) on the structure of 
some Nigerian forests shows theemergent-treesof adiscontinuous 
upper canopy over a lower but continuous canopy, as an earlier 
seral stage in the secondary succession whose members survive 
into, but are incapable of reproducing themselves in, the next 
stage. So too the recognition of communities dominated by 
Sal (in India) and Teak (in Burma) as seral provided the basis 
for successful forest management. Similarly in the secular, 
age-long contest between conifer and angiosperm, the giant 
Araucarias of New Guinea standing emergent above the 
continuous canopy of sub-tropical forest may, as Womersley 
suggests, be the remnants of Mesozoic forest. In the tropical 
lowland forest there are no conifers in South America and 
Central Africa, and those in the East Indies survive in special- 
ised habitats, on peat and podzols where no angiosperm is of 
sufficient competitive power to suppress them, in rocky situa- 
tions where no sufficiently continuous canopy is developed, 
or by adaptation to growth in a subordinate layer, just like 
ferns and other lower plants. 

It is now almost sixty years since Woodhead (1906) first 
recognised and described the vertical spatial and temporal 
relations between species forming complementary societies. 
This morphological arrangement has been interpreted as a 
means of utilising a given habitat more fullv. Yet no detailed 
study of the horizontal spatial relations has been made, nor 
of the physiological, to test the assumption that more dry 
matter per unit area is produced from the mixture than from 
a pure crop of one of the species of the complementary society. 
Foresters recommend the planting of a mixture of shallow- 
rooting and deep-rooting trees, and, partly on the same prin- 
ciple, plant light-demanders with shade-bearers. Again 
numerous experiments have been carried out with economic 
plants to determine the most desirable spacing, and Holliday 
(1960) has confirmed the parabola as representing the change in 
grain yield with density, but the curve rising to an asymptote 
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representing vegetative yield at any rate within the spacing 
limits in the experiment. 

The extension of this quantitative approach to the study of 
the natural community has been made by Pearsall (1959) and 
others who give the dry weights per unit area of a number of 
species presumably of more or less pure crops. ranging from 
four to twelve tonnes per hectare. Specific differences are 
important and, these are the subject of physiological inquiry. 
But so too are differences in climate and in soil, and the 
extension of the work to mixtures of species. and to the way 
they are mixed is already overdue. 

In the management of nature reserves we are faced with a 
much more complex situation than in any of the applied 
sciences where the plant is the central object of study. But 
all are alike in that the phenomena of the community are the 
phenomena of the individual species and their inter-relation- 
ships. Hence the emphasis I would place on a knowledge of 
life histories, of biology and of the competitive power of 
species influenced by various environmental complexes. 
Among the species of a plant community, the dominant plays 
an outstanding part and change in a desired direction may be 
made by direct control of it. And throughout, whether in 
the field of total habitat-biotic relationships or in the narrower 
field of plant relationships, the understanding of what happens 
is fundamental and the study of what is merely preliminary to it. 
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